Introduction
However, the species complex harbors several other economically relevant species with largely maximum likelihood phylogenomic tree ( Figure 1 ). The three species complexes included in our analyses verticillioides, F. bulbicola, F. proliferatum and F. mangiferae) also formed a monophyletic group. We analyzed all genome assemblies for evidence of SM gene clusters based on physical clustering were absent from the F. graminearum reference (Figure 2 ). The class of NRPS was the most frequent SM 2 6 2 gene cluster category (n = 19), followed by PKS (n = 13) and TPS (n = 11). We also found several cases general. We classified gene clusters into three distinct categories based on the phylogenetic conservation FGSC members (category 1; Figure 2 ). The SM gene clusters shared within the species complex were 2 6 8 usually also found in the heterothallic species F. culmorum (86.4% of all clusters) and in F. FGSC species and F. culmorum (Figure 2 ). We found five SM gene clusters (SM22, SM43, SM45 and 12 SM48) that were not shared by all FGSC members but present in more than 20% of the strains (category FGSC or even unique to one analyzed genome (category 3; Figure 2 ). We also found 13 highly conserved the backbone gene (>70% amino acid identity; Supplementary Table S3 ). An example of such a conserved 2 7 7
cluster is SM8 underlying the production of the siderophore triacetylfusarine, which facilitates iron 2 7 8 acquisition both in fungi and bacteria (Charlang et al. 1981 ). We analyzed the mechanisms underlying gene cluster presence-absence polymorphism within the 2 8 2 FGSC (category 2 and 3; Figure 2 ). These clusters were encoding the machinery for the production of production, and SM33, a PKS cluster, were shared among all FGSC members except F. asiaticum (FasiR).
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The cluster of fusaristatin A (SM40), a metabolite with antibiotic activities and expression associated with cortaderiae (Fcor153). We found that the cluster encoding for the production of the metabolite guaia,6-2 8 9 evolutionary origins of the guaia, 6-10(14)-diene cluster, we performed a phylogenetic analysis of each We found the cluster underlying the apicidin metabolite production (SM46) present within the al. 1996). Our analysis showed that the cluster suffered multiple independent losses across the Fusarium which shares a complete and syntenic cluster with the distantly related species F. incarnatum and F. performed a phylogenetic analysis of the genes aps1 encoding an NRPS, aps5 encoding a transcription ( Figure 8A ). We found a series of transposable element families that were more frequent in proximity to We assembled and analyzed a comprehensive set of genomes representative of the FGSC 4 2 7 diversity. Our phylogenomic analyses corroborated previous multilocus studies and refined our We performed pangenome analyses of eight species of FGSC (11 isolates) to exhaustively Campbell et al. (2012) showed that the bikaverin gene cluster was repeatedly lost in the genus Botrytis 4 7 7 after receiving the cluster horizontally from a putative Fusarium donor. A gene cluster loss is typically Cluster conservation category N R P S T P S P K S N R P S -P K S N R P S -T P S P K S -T P S N R P S -li k e s id e r o p h o r e g 6 6 0 g 6 6 1 g 6 6 2 / 6 6 3 g 6 6 4 g 6 6 5 g 6 6 6 g 6 6 7 g 6 6 8 
